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INTRODUCTION 

Certain functions in a computer system may be too time 
consuming for i single processor to perform. A high-speed 
numeric processor, such as the TMS32020 Digital Signal 
Processor, may serve is a coprocessor with a slower yet 
capable how in o computer system. For example, many 
graphics algorithms must be implemented on a numenC 
coprocessor to the host so that the bost can perform system 
functions white the coprocessor compute* Ihfi immeri*- 
£2 algorithms?™ TMSJ2020 is capabk of 
performing numeric functions, such M a multiply- 
accumuUt*. in a single cycle COO ns). Other 16-bit 
processors, such as the Motorola MC68000. Caiwot approach 
Ihe computational speed of the TMS32020. but have other 
qualities such U 'supervisor mode 1 and 'user mode which 
make them useful as host processors. w . 4A _ lA 
This application report shows how the MC68000- 10 
can be used as a host processor with the TMS32020 serving 
as a numeric coprocessor to implement ihe numertc-inicnsive 
algorithms often readied in computer systems. Applications 
for such a svstem include 6raphie workstations, speech 
processing, spectrum analysis, and other computational - 
iniensrve applications. 

The schematic in the appendix has been fully built and 
tested and has proven r\»ctioTiai. 

SYSTEM CONFIGURATION 

In Figure 1 . the basic block diagram for the interne 
of the MC68000 with the TMS31020 is shown. The 
MC68000 is interfaced to its own separate P™^, m *^ 
(EPROM) and data memory. Although the TMS32020 is 
interfaced to its own external program roerrw^ ^OM). 
U shares its ewernal data memory with the MC68000. The 
TMS32020 typically has access to this shared data memory: 
however, the MC68000 can access this memory by asserting 
the HOLD line on the TMS32020. In this event, the 
TMS3302O places all its buses In a Wgh-inrpedence state and 



turns on the buffers between the MC68000 and the shared 
data memory. This configuration allows the MC68000 W gl we 
the TMS32020 hi St ructions and data, and then release the 
TMS32020 w perform various ftinetions. 

HARDWARE CONSIDERATIONS 

Acknowledging Hold 

Afar the MC68000 has written to the latch that puts 
the TM53Z020 into the hold mode, the TMS3M20 must 
communicate to the MC68000 that it is ready tor the 
MC68000 to communicate with the shared data memory. The 
three methods of acknowledging hold to the MC6B000 are 

as follows: JM ~« . 

V. The MC68000 waits until it knows the TMS320:0 is 

held, k 

2. The HOLD Acknowledge (HOLDA) signal causes an 

inte rrupt tojh e MC6BOO0. 
3 The HOLDA signal writes to a memory-mapped latch- 
The first method is implemented ia the schematic in 
the appendix This method assumes that the MC68000 w.ll 
allow enough time for the buffers to be turned on before 
trying to access this memory, for example, the MC68000 
could execute several NO? (No OPe«tion) instructions 
before attempting 10 access the shared data memory. 
Sometimes this method may not be sufficient. For example, 
jfth eTMSS toao is in the repeat mode, it does not recognize 
the HOLD assertion until it has finished the repeat 
Instruction. This COUW cause a long ^predictable delay 
before the TMS32020 acknowledges the HOLD mtcrrupt- 
The second method of communicaung to the MC68000 
that the TMS32020 is in the hold mode is to interrupt the 
MC68000. To implement this, the HOLDA signal cao be 
tied to one of the MC68000 interrupts, thus allowing the 
MC68000 to access the shared memory as fast as possible. 
Some method of communicating to the MC68000 as to which 
device caused the interrupt needs to be considered, since the 
MC68000 searches all external devices for the originator or 
the interrupt. 
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Fi E ur« 1. System Block Digram of the TMS3M20 and MC68000 Interface 
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The third method of comrmmiiming to *e MC68000 
when k « the shared memmy i» t» ^ 

HOL DA (0 be read through a iwmory-mapped U teh. Th«i>. 
.k« MfSROOO on dqU (his memory teearton until u 
^nSfaVh^e. £• ibj-Wv «« the TMS32<B0 b» 
indeed been placed in the bold mode. 

CartmunkflUnB with Shared Memory 

Once the TMS32020 baa acknowledged the HOLD 
assertion, the mrec-naie buffers (741^41) ^ tun^l on 
taaltow the MC68000 address bus and R/W line to ^ ec °"* 
valid to the stored mmMlVEMW- Th^bu^- 
are physically enabled by B5EDA. thus ^uring that the 
TMS32020 has three- *R«d ris memory bus. Once the address 
J^^lid, (he inmsceivcrs (74LS2A5) axe enabled .0 
that the MC68000 datt bus can access the stored memory. 
The* buffers are enabled by th« output of the decoder 
(74AL513B). BV doing this, the MC68000 dull bus accesses 

when the MC68000 accesses Olher memory while the 
TMS32020 is being held. After the communication path is 
enabled, the MC68000 can read and ^""J* 
memory. Figure 2 shows the mning v^^M|^0O0 
write, to the shared memory. The BrtWStktt 
the shared n^mor* is ****** "*» * c ftddrtSS 
Address Sl«bc (AS) on the MC68000 become valid. The 
rising edge of me AS cause* 1/S to rise . thus writing to the 
ihared memory. 



MC68000 



rLrLn-n_n 



ADDRESS VAUO 



00-01 & 



■c 



QATA vauo 



When the TMS32020 Is not in the HOLD mode, it 
can cofiunurUorte dlrecdy with the stored data r^inory . The 
three-state buffers and the transceivers between the MC68000 
and the shared data memory we turned off. and the link 
between the TMS32020 and the shared memory is direct. 
Figure 3 shows the limine when the TMS32020 wri» £ 
Che shared memO.2,. The W ontto*iSl421^0 Is enabled 
by Data Swobe (DS) and Strobe (STR^bcconur^ valid on 
the TMS3203O. The rising edge ofSTRB causes fcVS to nw, 
thus wridng to the shared memo*y. 
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Figure 3. TMS32Q20 Writ* Cycle to Shared Memory 

XTiS and UC5 Considerations 

The schematic ift the appendix is iheesponsion of the 
bloek diagram shown in Figure 1. In this schematic^! 
Upper Data Strobe OJES) and Lower Daw Strobe (LDS) 
signals on the MC68000 are m» mchJded J.e. > not cofinctteO. 
This method U sufficient if * werfd'-speeified instructions are 
the only ones used on the MC68000. Many systems work 
more efticiendy * other Uoglh specifications for so«fte of 
the MC68000 infractions are used. Therefore, a decode 
scheme, such as In Figure 4, may be Unplerruntwd. In this 
sc h*me. the MC68000 con read or write by tcs or woroVto 
the Synenek RAMs (SY2128). For exaropte. the MC68000 
may write to data Wis D0-O7 and nal QtTect the upper daw 
' . . i i— i inC •* > hurlr one. 



' III*/ WiiMi W i win v.w — — — • " ,i .in " - 

Ffc*. 2. MC68000 Wn« Cycle U> Shartd Mem.* b* by _«h, LDS low and tavieg UDS - . fa* one 
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